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TECHNICAL NOTE
Fluoroscopy-assisted dual-catheter
thromboembolectomy: A new technique useful
in patients with embolization to arteries of
disproportionate diameters
T. L. Proffitt, MD, R. E. Noll, Jr, MD, R. J. Wilkerson, MD, W. Todd Bohannon, MD, and
M. B. Silva, Jr, MD, Lubbock, Tex
Distal embolization is a complication of aortoiliac aneurysm repair. Fluoroscopy-assisted catheter thromboembolectomy
is useful in removing popliteal and tibial emboli from the femoral approach. Concomitant presence of aortoiliac and
popliteal aneurysms, a known association, may present a difficult challenge to embolus extraction. Currently available
embolectomy catheters large enough for thrombus extraction from a popliteal aneurysm are too large for safe tibial artery
cannulation, and tibial balloon catheters cannot be enlarged sufficiently to transfer the thrombus through the aneurysmal
popliteal segment. We treated a patient who embolized to his popliteal aneurysm and distal tibial circulation following
aortoiliac aneurysm repair. A fluoroscopy-assisted dual-catheter technique was used to extract the thrombus through the
femoral approach, eliminating the need for direct popliteal or tibial exploration. This technique uses two balloon
catheters of graduated size, maneuvered concurrently under fluoroscopic guidance into the tibial and popliteal circula-
tion. The smaller tibial catheter is inflated, and thrombus is withdrawn into the popliteal segment. The larger popliteal
balloon catheter is then inflated distal to the smaller catheter, and both catheters are withdrawn simultaneously to deliver
the clot through the femoral arteriotomy. This technique can be useful for successful balloon catheter extraction of
thrombus via remote access, in an arterial system with variable diameter, eliminating the need for direct popliteal or tibial
exploration. (J Vasc Surg 2003;37:899-901.)
The association of abdominal aortic aneurysm (AAA)
and popliteal artery aneurysm (PAA) is well known, with
PAA occurring concurrently in approximately 15% of all
patients with AAA.1 The number of PAA identified has
increased secondary to the aging population and more
liberal use of diagnostic methods.2 Embolization to the
peripheral arterial system is a complication of AAA repair
and can be associated with significant morbidity.3 Emboli-
zation through an aneurysmal segment of the popliteal
artery presents a particular challenge during catheter-based
remote thrombectomy. We describe a technique of dual-
catheter fluoroscopy-assisted embolectomy performed
through a femoral approach for extraction of tibial throm-
bus in a patient with known AAA and acute limb ischemia
after aortoiliac aneurysm repair.
CASE REPORT
A 70-year-old man with a 5 cm AAA, 9 cm bilateral iliac artery
aneurysms, and bilateral 4 cm PAAs underwent aorto-bifemoral
bypass surgery performed with a 20  10 mm polytetrafluoroeth-
ylene bifurcated graft (W. L. Gore, Flagstaff, Ariz). Before surgery
palpable pulses were present in the dorsalis pedis and posterior
tibial arteries bilaterally. After restoration of prograde flow to the
lower extremities, pulses in the left foot were absent. Proximal
occlusive clamps were placed on the native femoral artery and on
the left limb of the aorto-bifemoral graft. Exploration was per-
formed through the hood of the left femoral anastamosis. An
angiogram demonstrated aneurysmal degeneration of the distal
superficial femoral artery and popliteal artery, with abrupt occlu-
sion of the tibioperoneal trunk. Under fluoroscopic guidance a 3F
Fogarty balloon embolectomy catheter (Baxter, Irvine, Calif) was
guided into the posterior tibial artery, inflated, and withdrawn for
extraction of thrombus (Fig 1). Although the 3F balloon success-
fully removed thrombus from the posterior tibial artery, the
thrombus was repeatedly lost from the catheter as it was retracted
through the enlarged aneurysmal segment of the popliteal artery.
Additional attempts at thrombectomy of the posterior tibial artery
were successful in removing most of the thrombus from the
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posterior tibial artery; however, the No. 3 balloon was too small to
extract the thrombus successfully through the aneurysmal segment
of the popliteal artery. The 3F balloon catheter was deflated and
repositioned in the posterior tibial artery, and an uninflated 5F
Fogarty balloon catheter was advanced into the proximal anterior
tibial artery (Fig 2). The 3F balloon was inflated and then with-
drawn to extract residual thrombus from the posterior tibial artery
and was brought into the popliteal artery just proximal to the 5F
balloon catheter. The 5F balloon catheter was then inflated and
simultaneously retracted into the distal popliteal artery (Fig 3). A
stagnant column of contrast medium was instilled in the arteries
proximal to the embolectomy balloons, which enabled visual con-
firmation of the varying diameters of the popliteal and femoral
arterial lumens. Balloon diameters were continuously modified
during fluoroscopy to enable emboli extraction without disruption
of laminated thrombus. Both catheters were then brought in
tandem through the aneurysmal segment of the popliteal artery
and superficial femoral artery, and the thrombus was removed
through the arteriotomy (Fig 4). An arteriogram demonstrated
successful embolectomy of the posterior tibial artery but residual
thrombus in the anterior tibial artery. A similar maneuver was
performed in the anterior tibial artery with the 3F and 5F catheters.
The complete thromboembolectomy took approximately 35 min-
utes, and 50 mL of iso-osmolar contrast medium was used. Sub-
sequent arteriograms demonstrated no residual thrombus in the
anterior tibial and posterior tibial arteries. Palpable dorsalis pedis
and posterior tibial pulses were restored bilaterally. Recovery was
uneventful, and the patient was discharged on the eighth postop-
erative day.
DISCUSSION
The Fogarty embolectomy catheter, introduced in
1963, is one of the most important and innovative tools
brought to vascular surgery in the past 50 years.4 Extrac-
tion of distal thrombus from the femoral approach has
become standard therapy for arterial embolization and
acute limb ischemia. Fluroscopy-assisted thromboembo-
lectomy, as described by Lipsitz and Veith5 and Parsons et
al,6 improved the efficacy of traditional balloon catheter
embolectomy by adding visual feedback during the proce-
dure. Blind embolectomy, performed for many years, re-
quired caution and experience to prevent inadvertent arte-
rial injury. A few limitations to balloon catheter
embolectomy persist. Smaller thrombectomy balloons (2F)
better suited to thrombectomy of tibial arteries may be too
short for use in the femoral approach, and the clinician may
need to select a larger balloon with more length. Intimal
injury to smaller tibial arteries can occur from overinflation
of the balloon or using too large an embolectomy catheter.
In the case described we were presented with a particularly
confounding clinical problem. The 3F catheter, acceptably
sized for tibial embolectomy in this patient, was too small
to retain the thrombus load as it was brought through the
aneurysmal popliteal lumen. Each pass resulted in loss of
the thrombus within the PAA and reembolization to the
smaller distal arteries. Our described technique included
dual catheters, graduated in size (3F for the tibial arteries,
Fig 1. Dual catheter thromboembolectomy. A 3F catheter is
advanced into the posterior tibial artery under fluoroscopic guid-
ance, and a 5F catheter is parked in the anterior tibial artery. Care
is taken never to inflate the 5F catheter in the tibial arteries.
Fig 2. Under fluoroscopic guidance the 3F catheter is carefully
inflated and withdrawn without resistance into the popliteal artery.
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5F for the PAA), inflated sequentially and simultaneously
withdrawn for extraction of thrombus through disparately
sized arterial segments. The catheters were withdrawn
through a stagnant column of contrast medium instilled
into the proximal aneurysmal arterial segments. Visual con-
firmation with fluoroscopy ensured that the balloon diam-
eter was matched to that of the arterial lumen during
extraction. This technique further enhances the utility of
the Fogarty embolectomy catheter, a simple but important
device. Care was taken to prevent disruption of laminated
thrombus and reduce the potential for arterial injury or
secondary embolization. Dual-catheter embolectomy may
be useful in a variety of clinical settings when retrieving
thrombus or embolic debris from a small artery into and
through a larger proximal artery is necessary.
REFERENCES
1. Silva MB Jr, Hobson RW II. Infrarenal aortic aneurysms. In: Ouriel K,
editor. Lower extremity vascular disease. Philadelphia, Pa: WB Saun-
ders; 1995. p 71-85.
2. Ramesh S, Michaels JA, Galland RB. Popliteal aneurysms: Morphology
and management. Br J Surg 1993;80:1531.
3. Strom JA, Bernhard VM, Towne JB. Acute limb ischemia following
aortic reconstruction. Arch Surg 1984;119:470-3.
4. Fogarty TJ, Cranley JJ, Krause RJ, et al. A method for extraction of
arterial emboli and thrombi. Surg Gynecol Obstet 1963;116:241-4.
5. Lipsitz EC, Veith FJ. Fluoroscopically assisted thromboembolectomy:
Should it be routine? Semin Vasc Surg 2001;14:100-6.
6. Parsons RE, Marin ML, Veith FJ, Sanchez LA, Lyon RT, Suggs WD, et
al. Fluroscopically assisted thromboembolectomy: An improved
method for treating acute arterial occlusions. Ann Vasc Surg 1996;10:
201-10.
Submitted May 9, 2002; accepted Nov 25, 2002.
Fig 3. Uninflated 5F catheter is positioned in popliteal artery
before inflation, just below the 3F catheter and thrombus.
Fig 4. Two balloon catheters are inflated. The 5F device is posi-
tioned just below the 3F device, preventing loss of collected
thrombus. Both catheters are withdrawn in tandem through the
lumen of the popliteal artery aneurysm.
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